Using nursing as an example, we describe the chain of codified knowledge, which reflects the institutionalization of evidence-based practice as organizational "business as usual," and show that it is dominated by performance standards, organizational policies and procedures, and locally collected datathat is, various forms of "evidence by proxy" that are informed by research only partly or indirectly but are nevertheless perceived as credible evidence. On the one hand, these developments legitimize and mobilize contextual and local forms of knowledge, reinforcing some elements of clinical guidelines and enabling bottom-up improvement. On the other hand, they may lead to the detachment of frontline clinicians from fundamental competencies of evidence-based practice, with the latter becoming a prerogative of experts represented by senior clinicians and designated facilitators.
Shifting the focus of inquiry from top-level policy formulation to its actual enactment, this article addresses the previously identified gap in relation to what happens inside public sector organizations as they incorporate research-based evidence into service delivery (Head 2016 ) and contributes to our understanding of evidence-based policy and practice as a multilevel and multi-actor phenomenon (Cairney, Oliver, and Wellstead 2016) . Comparing and contrasting our empirical findings across four high-income countries influenced by the New Public Management paradigm (Sweden, Canada, Australia, and the United Kingdom), we also address the call for more comparative analyses of how evidence use varies across national boundaries (Head 2016; Mykhalovskiy and Weir 2004) and highlight the influence of macrolevel ideological, historical, and technological factors on the composition and circulation of "evidence" in public sector organizations.
The article is organized as follows: The next section presents an overview of how the evidence-based policy and practice movement has evolved over time, reflecting on the expansion of the notion of "evidence," the institutionalization of evidence-based practice, and its spread across professions, sectors, and countries. This leads to the formulation of research gaps and questions for the study. Procedures for data collection and analysis are outlined in the Methods section. This is followed by the empirical section, which is organized around three themes: (1) forms of codified knowledge seen as credible evidence, (2) the perceived impact of codified knowledge on evidencebased practice, and (3) cross-country variability in the composition and circulation of codified knowledge. These themes are developed in the Discussion section, and the concluding section reflects on the contributions, generalizability, and limitations of the study.
Evolution of the Evidence-Based Policy and Practice Movement
Expansion of the Notion of "Evidence" Analysis of the literature on the evolution of evidencebased policy and practice leads us to a number of observations. First and foremost, there is a tendency toward expanding the notion of "evidence" that is associated with a common criticism of the evidencebased movement as "a restrictive interpretation of the scientific approach to clinical practice" (Fava 2017, 3) . There are renewed calls to shift away from hierarchies of research evidence (prioritizing randomized controlled trials and systematic reviews) to methodological pluralism, whereby value is placed on the appropriateness of research to support evidence-informed decision making (Wilson and Sheldon 2019) . This is increasingly driven by the need to move beyond "what works" to address questions of how, for whom, and in what settings and contexts (Petticrew 2015) . Clinical guidelines aim to translate current best scientific evidence into actionable practical recommendations and are seen as the cornerstone of evidence-based health care (Harrison 1998; Timmermans and Kolker 2004) . Following rigorous, systematic, and transparent processes (Knaapen 2013) , they summarize the scientific evidence behind the recommendations and explain how the recommendations were derived from the evidence (National Institute for Health and Care Excellence 2018).
However, there is also a growing understanding of the importance of "nonscientific" forms of knowledge in actual "evidence-based" practice, characterized by the existence of competing bodies of knowledge amenable to multiple interpretations (Dopson et al. 2002; Richardson 2017) . Many authors highlight the competition between codified knowledge in the form of clinical guidelines and tacit "know-how" knowledge that is generated by collective practice and embodied in practical skills and expertise (Brown and Duguid 2001) . In health care, the most frequently mentioned forms of tacit knowledge influencing the implementation of evidence-based practice include stakeholder concerns, practitioner (and patient) judgment, and contextual awareness (Dopson et al. 2003; Mackey and Bassendowski 2017; Rousseau and Gunia 2016; Rycroft-Malone et al. 2004) . 1 In the field of public policy, experiential forms of knowledge, such as program management experience and political judgment, are seen as even more important for interpreting and applying scientific evidence (Head 2008) .
The theoretical literature on organizational learning emphasizes the interplay, rather than the competition, between codified and tacit knowledge (Kislov, Hodgson, and Boaden 2016) . In order to be implemented, codified research knowledge, which is usually derived from outside an organization, needs to be fed to organizational members, applied in practice, and gradually made tacit (Tsoukas and Vladimirou 2001) . On the other hand, to become more readily available to organizational members, tacit components of experience-based knowledge often need to be formalized through codification, with internal organizational processes being made explicit in the form of manuals, protocols, decision support systems, and other written and electronic tools (Kislov 2014) . While there is still no consensus about what constitutes "evidence" (Head 2016) , it is generally accepted that codified knowledge informs (and is informed by) multiple forms of tacit knowledge and skills (Gabbay and le May 2011; Knaapen 2013; Wood, Ferlie, and Fitzgerald 1998) .
Institutionalization of Evidence-Based Practice
Evidence-based practice has entered the mature phase of its life cycle, gradually morphing from an innovative approach to health care delivery into a new orthodoxy widely adopted by health-care organizations and institutionalized in their practices as business as usual (Dopson et al. 2003; Ferlie et al. 2009 ). It became apparent quite early on that the mere availability of research evidence was insufficient to ensure its uptake in practice (Harvey and Kitson 2015; Jennings and Hall 2012) , largely because of the complex system of knowledge boundaries existing between and within the research and practice domains (Kislov 2014) . The growing popularity of "decision supports," such as checklists, protocols, and assessment routines, used as "boundary objects" aiming to overcome these knowledge boundaries (Allen 2009 ) has contributed to the greater standardization of decisions and practices at the organizational level (Rousseau and Gunia 2016) . Other approaches synthesize bodies of evidence to provide actionable advice for decision makers, often in the form of structured summaries of research (Crowley and Scott 2017; Newman, Cherney, and Head 2016; Petkovic et al. 2016) . At the same time, excessive standardization has the potential to generate professional resistance (Martin et al. 2017) and limit responsiveness to the ever-changing context if it is used without reflection ).
Theories of implementation highlight the importance of change agents and broader contextual factors in the institutionalization of evidence-based practice (Harvey and Kitson 2015; Hill 2003) . There has been growing attention to creating local capacity for engagement with evidence (Ferlie et al. 2009; Kislov et al. 2014) , and a new cadre of intermediaries whose remit explicitly involves the implementation of evidence-based practice has emerged, including designated facilitators, boundary spanners, and knowledge brokers (Harvey and Kitson 2015) . These intermediaries, who often occupy hybrid roles at the interface of policy, research, and practice (Kislov, Hodgson, and Boaden 2016) , are crucial for disseminating, interpreting, and embedding codified knowledge; adapting it to actual organizational practices; and training the implementers (Hill 2003; Martin et al. 2017) . Successful facilitation of evidence use is contingent on the facilitators' ability to enable the processes of higher-order, double-loop learning, which involves encouraging staff to change practice by identifying problems and seeking and applying appropriate solutions (Berta et al. 2015) . However, negative effects of preoccupation with algorithms and standards on realization of this learning potential in practice have been attested in a number of recent empirical studies (Kislov, Hodgson, and Boaden 2016; Kislov, Humphreys, and Harvey 2017) .
As far as the broader context is concerned, a lot of effort has been put into cataloging multiple macro-, meso-, and micro-level determinants of successful evidence implementation at different stages (Aarons, Hurlburt, and Horwitz 2011) . According to Jennings and Hall (2012) , the use of evidence in public sector organizations is not only influenced by its relevance and credibility but also depends on the mission and mandates of the organization, its political environment, and its internal characteristics, such as organizational culture, workforce composition, and staff capacity. Variation in these factors underpins significant differences in the degree of evidence utilization that may exist within and across organizations (Hall and Van Ryzin 2018) . Facilitators are encouraged to consider contextual determinants when implementing evidence in practice (Harvey and Kitson 2015) . At the same time, "context" presents a powerful structural force that can have a significant influence on facilitators, potentially constraining their agency and transforming the evidence-based innovations being implemented (Kislov, Humphreys, and Harvey 2017) .
Spread of Evidence-Based Practice across Disciplines and Countries
Although evidence-based practice emerged as a professionally driven movement within medicine, it has now spread to other clinical areas, such as nursing and allied health professions (Mackey and Bassendowski 2017; Mykhalovskiy and Weir 2004; Satterfield et al. 2009 ), as well to other domains of the public sector, including education, social care, law enforcement, policy making, and management (Ferlie et al. 2016; Nutley, Walter, and Davies 2007) . Historical and cultural differences across these domains have led to significant diversity in the development of distinct evidence-based policy and practice arenas (Head 2016) . In health care, however, evidence-based medicine remains the normative model against which other applications of evidence are often compared (Wilson and Sheldon 2019) . In nursing, for instance, embracing the evidence-based agenda and replicating the medical approach to evidence use have been interpreted as attempts to increase professional legitimacy (Holmes et al. 2006; Mackey and Bassendowski 2017) . It has been noted, however, that in addition to developing trial evidence, evidence-based nursing pushes beyond evidence-based medicine in qualitative research and in the integration of patients' experiences into practice decisions (Satterfield et al. 2009 ).
The global spread of the evidence-based movement is underpinned by its significant synergy and reciprocity with the international ideology of New Public Management. Both of these approaches aim to improve effectiveness by developing and using a rigorous information base to guide decisions (Head 2008; Heinrich 2007; Jennings and Hall 2012) . In health care, adherence to evidencebased practice is often promoted and controlled by managerial means, such as transparent measurement of performance against centrally set standards and targets (Ferlie and McGivern 2014; Hasselbladh and Bejerot 2007) . The appropriation of the evidencebased movement by the New Public Management agenda is apparent in the development of top-down, formalized, and prescriptive policy frameworks relying on the disciplinary power of audit and benchmarking, along with the establishment of government agencies responsible for producing clinical guidelines and for commissioning, regulating, and monitoring evidence-based health care (Ferlie et al. 2009 ). The resulting performance standards, however, have been criticized for failing to reflect the scientific evidence base (Wilson and Sheldon 2019) or follow the rigor inherent in the production of scientific knowledge (Heinrich 2007) .
Scholarship informed by the theories of information use has highlighted a number of factors that shape the intersection of evidence-based practice and performance management as resultsbased and rationality-oriented approaches sharing the same conceptual and ideological underpinnings (Hall 2017) . Performance management systems are usually more successful at creating routines for data collection and dissemination than at creating routines for the use of these data (Moynihan and Lavertu 2012) . Involvement in performance management routines has little direct effect on actual information use (Moynihan and Lavertu 2012) unless the implementing organization fosters norms promoting active use of data (Moynihan and Pandey 2010) , invests in the development of analytic capacity (Allard et al. 2018) , and links the performance management system with organizational targets, goals, and priorities (Dimitrijevska-Markoski and French 2019) . Finally, by prioritizing structural approaches to learning and relying on formal rules and procedures over the development of learning-oriented organizational cultures (Moynihan and Landuyt 2009) , results-based reforms tend to favor narrow process improvement (single-loop learning) rather than an understanding of policy choices and effectiveness (doubleloop learning) (Moynihan 2005) .
Research Gaps and Questions
While multiple forms of evidence and their interpretations have been identified, previous research has focused predominantly on the variety of tacit forms of knowledge that compete with research evidence or the relative contribution of different types of research to evidence-based practice. Recent contributions show that codified knowledge can inform managerial practice and service improvement by interacting with tacit knowledge and skills at different levels (Ferlie et al. 2016; Turner et al. 2014) . However, the composition of codified knowledge involved in the enactment of evidence-based health care, as well as the relationships between its different forms, remains underresearched.
As far as the enactment of evidence-based policy and practice is concerned, extant research tends to be preoccupied with exploring the careers of individual evidence-based innovations (and of specific methods deployed to increase their uptake) in different organizational contexts. Less is known about the organizational structures and processes that enable the local institutionalization of evidence-based practice as business as usual and, particularly, about the contribution of various forms of codified knowledge to this process. Major knowledge gaps remain about what happens inside public sector organizations as they attempt to produce, assess, and incorporate research-based evidence in their service delivery (Head 2016) .
Finally, despite the spread of the evidence-based paradigm across different disciplines, most of relevant empirical research about evidence-based practice is still medically focused, reflecting the perceived dominant role of physicians in health care in general and in the evidence-based movement in particular. It can be argued, however, that a study aiming to explore the enactment of evidencebased practice can gain significant insights by shifting its attention toward other clinical professions, such as nursing. In addition, while the differences in evidence-based practice have been described between primary and hospital care , much less is known about the macro-level factors resulting in variations in evidence use across different country-specific institutional contexts (Ferlie et al. 2009; Head 2016 ).
To address these research gaps, the study was guided by the following research questions: What forms of codified knowledge are seen as credible evidence, and what are the relationships between them? What is the perceived impact of codified knowledge on evidence-based practice? How do the composition and impact of codified knowledge vary across different countries?
Methods
This study emerged from a broader research program exploring leadership and facilitation roles in the implementation of evidencebased practice in nursing across four high-income countries (Sweden, Canada, Australia, and the United Kingdom) (Harvey et al. 2019) . These countries were selected because of the similarities in the organization of their tax-based universal health systems and the adoption of New Public Management ideology in the provision and monitoring of public services. Such "replication logic" would aim at the identification of shared trends while still allowing for an exploration of comparative differences . Within each country case, up to two public health-care organizations were selected using the combination of convenience and purposeful sampling based on the following criteria: (1) self-declared adherence of the organization's senior leadership to the implementation of evidence-based nursing, (2) adequate organizational performance as measured by outcome-based metrics, and (3) broad access to several levels within the organizational hierarchy granted to the research team (table 1).
In total, 55 research participants were purposefully recruited to represent different levels within the administrative hierarchy (executive, middle, and frontline), roles (nursing managers and facilitators of evidence-based practice), and sectors of health care (acute and primary/community services). Semistructured face-toface or phone interviews (30-60 minutes in duration) conducted in English or Swedish in 2016-17 served as the main method of data collection. Back translation was used to ensure the equivalence of the English and Swedish versions of the interview guide (Peterson 2009 ). The interviews were supplemented by the elements of critical incident technique (Chell 2004) , whereby the respondents were asked to provide concrete examples of implementing evidence-based practice.
The interviews were digitally recorded and transcribed verbatim, Swedish transcripts were (partially) translated into English, and all transcripts were analyzed with the aid of NVivo. Interview analysis was organized in two stages, each of concluding with a two-day face-to-face research team meeting used to collaboratively interpret the emerging accounts. The first stage, focusing on the construction of detailed country-specific narratives, combined the codes derived from the interview guide with a set of descriptive codes that emerged inductively. At least two coders per country were involved, with a selection of transcripts coded independently and subsequently compared to ensure intercoder reliability. The second stage, led by the first author, used the deductive coding framework informed by the literature and applied across all four data sets. Matrix analysis was deployed to make comparisons across different countries and groups of respondents (Nadin and Cassell 2004 ). An iterative process of detecting patterns and developing explanations resulted in the articulation of the three main themes described in the following section.
After the interviews were analyzed, it became apparent that an in-depth understanding of the relationships between different forms of codified knowledge would be enhanced through the inclusion of documentary analysis in the research process. An intensive exploration of a limited selection of documents was chosen as an approach most suitable for addressing organizationally relevant research questions of this study and to ensure the manageability of the analysis (Rowlinson 2004 ).
Key research informants from each of the four sites were asked to provide documents related to the management of pressure ulcers in their organizations. This topic was selected because the management of pressure ulcers is a core responsibility of nurses in all of the research settings studied, and, with high priority internationally, there has been a proliferation of guidelines, protocols, and standards. In total, 38 documents were collected, including clinical guidelines, organizational policies, performance standards, and templates for capturing local data (table 1). Documents in English were independently analyzed by the first and the second author, while documents in Swedish were independently analyzed by the fourth and the ninth author. Particular attention was paid to the types of knowledge (scientific, clinical, and organizational) included as well as the differences in content compared with the original clinical guideline. Cases of analytic discrepancy were referred for arbitration to the last author, with the final analytical summary subsequently discussed and refined at an online research team meeting.
Findings

Forms of Codified Knowledge Seen as Credible Evidence
As shown in table 2, several forms of codified knowledge were referred to by our respondents as the "sources of evidence" used in their organizations. The use of original research was only reported by hybrid clinician-researchers, nurse-educators, and senior clinicians specializing in a particular area of nursing, whereas other respondents often dismissed it as something that "doesn't help *Two hospitals were included in our sample. necessarily with the practical component of things" (NM4-CE).
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Significant emphasis was placed on performance targets, local data, and, particularly, organizational policies and procedures as opposed to direct use of evidence-based clinical guidelines:
I would imagine my staff, the way they would probably get the evidence is through our policies and procedures-would be 90 percent of how they get their evidence. (NM1-A) Figure 1 shows the chain of codified knowledge through which its multiple forms are interconnected. This chain is dominated by top-down knowledge flows, whereby national, regional, and/or organizational standards inform the development of organizational policies and procedures and, through continuous processes of clinical audit and quality improvement, determine which outcome data are routinely collected and analyzed. Another top-down element of the chain is the selection and adaptation of clinical guidelines for the local policies and procedures, which is usually accomplished by selected groups of senior clinicians with a significant contribution from experts specializing in a given clinical area:
The people who are responsible for writing [the organizational policies and procedures] are mostly dependent on the specialties, so if it's something around insulin administration on the ward . . . the diabetes education nurses along with the endocrinologist would write it. (NM1-A)
In some cases, however, the top-down approach described earlier was complemented by the bottom-up direction of knowledge flows, whereby a perceived practical problem or performance issue triggered the quality improvement interventions (or grassrootsinitiated clinical audit), resulting in the development of action plans and change packages that were then incorporated into organizational policies and procedures:
I see it's going both ways, that there might be something that's important from leadership top down, but then, also that staff identify that needs quality improvement or process improvement, so from a grassroots level, from bottom up. (CF3-CW) Different forms of codified knowledge tended to be perceived by the respondents as interconnected. Table 3 provides examples of individual links between guidelines, standards, policies, and local data. Their content was unanimously believed to be based on rigorous research evidence:
Our staff would all be practicing based on evidence by how they're guided through the tools that they use and access all the time. (EM7-CE)
However, the analysis of organizational documents, conducted to complement the interview data, paints a more nuanced picture. 
Figure 1 The Chain of Codified Knowledge
data, the documents demonstrate marked differences in relation to their clinical, scientific, and organizational aspects. First, further expansion of the notion of "evidence" is apparent in the growing incorporation and codification of local, context-specific forms of knowledge in the organizational policies, procedures, and standards. This expansion is achieved through the following:
• Formalization of local documentation, reporting, and referral procedures • Complementing the focus on clinical outcomes (e.g., incidence of a condition) with process measures (e.g., evidence of having relevant prevention and monitoring systems in place), which are not necessarily based on research but reflect compliance with local procedures • Codification of routines for analyzing locally collected data (e.g., application of root cause analysis to learn from actual pressure ulcer cases in the U.K. setting).
Second, as far as the clinical and scientific forms of knowledge are concerned, there is selectivity of information transmission from a clinical guideline down the chain of codified knowledge, which involves prioritization of the most frequently encountered clinical variants of the condition, patient populations, or components of the patient journey at the expense of others. For instance, in case of pressure ulcers, standards and policies tend to selectively reinforce those aspects of clinical guidelines that focus on risk assessment and prevention, whereas local treatment procedures receive much less attention. In addition, in contrast to clinical guidelines, the other components of the chain of codified knowledge reduce uncertainty by omitting the references to the strength of underlying scientific evidence and treating all recommendations as "equal," regardless of whether the latter are underpinned by rigorous research (scientific knowledge) or professional consensus (experiential knowledge).
Perceived Impact of Codified Knowledge on Evidence-Based Practice
The tendencies described earlier have a number of important consequences for day-to-day clinical practice. First, the existence of several levels of codification means that there are multiple loci of interaction between codified knowledge and actual practice within organizations at both the senior and frontline levels, including educational events, team meetings, and face-to-face interactions (see table 5 Second, there is a risk of overreliance on local organizational processes and structures related to the appraisal of evidence, production and renewal of local policies and procedures, and their dissemination across the organization:
I trust the Trust. 3 . . . You have to have faith and assurance in the departments that you are gaining that information from that they are using evidence-based guidelines . . . I wouldn't know for definite unless I asked to look at their research. (NM1-UK) The availability of local data did not always translate into their use; however, analyzing unsatisfactory outcomes and/or comparing them with aggregated data at the national level (e.g., in the form of National Quality Registries in Sweden) was seen as having a positive effect on learning, especially when facilitated by experts in data analysis and quality improvement:
We use the registry and work together as a team to think critically around what we could have done better or how well we think we do. Every time a patient dies we look at the registry. It is a way of evaluating the care we have given.
(NM1-S)
The other thing is . . . providing teams with their data around the particular subject that they're trying to work on because it's not always easily accessible if you leave them to their own devices. They wouldn't necessarily know where to go and get a lot of the data that our electronic systems pump out. (EF4-UK) Finally, as suggested by the quotation earlier, the dependence of the chain of codified knowledge on the input of professionals with specialist expertise in evidence-based practice, data analysis, and quality improvement can further increase the gulf between the "experts" and the "rank and file": (NM3-S) [The frontline ward staff ] are relying on us being the expert . . . to have done the research. (CF2-UK)
Cross-Country Variability in the Composition and Circulation of Codified Knowledge
First, the cases differ markedly in the degree of formalization and reliance on evidence by proxy, with the U.K. and Australian cases providing an extreme example:
From a patient to staff member to ward manager to Exec Board, everybody's aware of those standards and how to maintain them. (EF1-UK) So everything that we do has a policy and procedure assigned to it. (CF5-A) By contrast, although references to policies and procedures (beslutsunderlag) are quite prominent in the Swedish case, it is generally characterized by a relatively high deployment of clinical guidelines. For example, vårdhandboken (the "health care handbook")-a web-based compendium of abridged guidelines that is produced nationally and specifically targets the nursing staff-was often mentioned among the key sources of codified knowledge:
With nurses and other staff it might be appropriate to use the vårdhandboken . . . or where there are Swedish guidelines for risk of fall available. (CF1-S) Second, the prevalence and variety of designated facilitator roles (i.e., professionals whose remit explicitly involves the facilitation of evidence-based practice) partaking in the chain of codified knowledge are greater in the Swedish and (particularly) Canadian cases. These are characterized by a multilevel infrastructure of peer-to-peer facilitator roles, operating outside the lines of formal supervision and performance management and represented, for instance, by the virtual (telephone-based and online) "clinical practice teams" and face-to-face "clinical practice coaches" (in East Canada) or the regional and local facilitators (verksamhetsutvecklare and vårdutvecklare, respectively) in Sweden: Finally, the development of the bottom-up knowledge flows is also variable, with the following quotes exemplifying the marked difference between the U.K. and Australian cases:
Rather than top-down, it's staff looking at the solution that will work on their ward. (EF1-UK) Unfortunately, even if I want to say from the bottom up it's really from the top down . . . We usually try to bottom up but then it depends on individual conversion, whereas if it's top down, then it becomes more systematic and . . . you really make a quicker difference. (CF3-A) In addition to the positive association of quality improvement with the development of bottom-up knowledge flows, apparent in the U.K. case, in which "the quality improvement culture really does stand out" (CN4-UK), another factor influencing the bottom-up/ top-down ratio is the level at which the policies and procedures adopted by the organization tend to be produced. Australian and Swedish respondents, for instance, more frequently refer to the direct top-down importation of provincial and regional policies and procedures, which can stifle bottom-up knowledge flows, than their Canadian and (particularly) U.K. counterparts:
[Provincial health authority] have put out some procedures, [regional hospital network] has put out some procedures . . . How about if we want to get another thing, how do we do this? . . . If it's not in the procedure, you're not allowed to do that, so you're really limited as a nurse. (CF3-A) The work of updating can take a long time and that is why we do not want to create our own routines . . . We'd rather choose a program we know is updated continuously by others. (NM3-S) Table 6 shows the relative strength of the foregoing themes across the four countries.
Discussion
"Evidence by Proxy" in the Chain of Codified Knowledge
The current stage in the evolution of the evidence-based policy and practice movement is characterized by the expansion of the notion of evidence, the institutionalization of the evidence-based approach as organizational business as usual, and its spread across various public sector domains nationally and internationally. Previous scholarship has highlighted the role that multiple forms of tacit knowledge and skills play in the enactment of evidencebased practice by shaping the uptake of research evidence and clinical guidelines (Dopson et al. 2002; Gabbay and le May 2011; McCaughan et al. 2005) . This study highlights another trend in the evolution of the evidence-based approach, which is characterized by the proliferation of various forms of codified knowledge that we refer to as "evidence by proxy." Although these forms of knowledge are informed by research evidence only partly or indirectly, they are nevertheless perceived by practitioners as credible evidence and have a significant impact on the enactment of evidence-based practice in health-care organizations. Different forms of evidence by proxy are interconnected in the chain of codified knowledge, mutually informing each other and creating multiple interfaces where codified knowledge interacts with actual practice. Although this chain does contain evidence from original research and clinical guidelines, the majority of frontline health care staff are likely to rely on performance standards, organizational policies and procedures, and locally collected data as the most frequently consulted forms of codified knowledge. Concurring with previous observations that the actual use of clinical guidelines in practice may be overestimated (Gabbay and le May Regional and local facilitators; knowledge management professionals Notes: + = presence of the theme in the data set; ++ = strong evidence of theme; +++ = very strong evidence of presence. The themes listed here reflect the most pronounced differences among the four country-specific interview data sets and were derived from cross-case data analysis led by the first author. Comparative strength of each theme was initially discussed between the first author and the data analysis lead for each country, resulting in a set of provisional ratings. These were subsequently discussed in the second face-to-face research team meeting, where consensus about the final ratings was achieved by the team members.
2011; McCaughan et al. 2005; Timmermans and Kolker 2004) , our study demonstrates that relatively low direct uptake of research evidence is counterbalanced by the corresponding increase in the use of evidence by proxy and the mutually potentiating effect of its multiple interconnected forms. These developments can be interpreted as an organizational response to the triple pressure of adhering to the evidence-based paradigm as a new orthodoxy (Dopson et al. 2003) ; coping with the increasing volume of research evidence, which has become unmanageable (Greenhalgh, Howick, and Maskrey 2014) ; and responding to external performance management expectations (Ferlie and McGivern 2014) .
While the direction of knowledge flows in the chain of codified knowledge remains predominantly top down, our findings demonstrate its potential to integrate locally collected forms of data, such as patient feedback and project evaluation findings. Through bottom-up channels supported at the organizational level, these data can trigger the processes of quality improvement and clinical audit and eventually lead to the modification of organizational policies and standards, thus enabling bidirectional knowledge flows.
Responding to the call to explore how local forms of data contribute to the development of evidence-based health care (Rycroft-Malone et al. 2004) , our findings question the purely unilateral model of information gathering and dissemination described by the early commentators on evidence-based health care (Wood, Ferlie, and Fitzgerald 1998) . Furthermore, they suggest that it is through the processes of codification that previously tacit knowledge about the local context and context-specific organizational practices gets integrated with scientific knowledge, enabling the large-scale adoption of the latter at the organizational level.
This large-scale adoption, however, comes at a price. The incorporation of context-specific forms of knowledge can also be interpreted as "dilution" of scientific evidence, whereby the latter is simplified in the process of translation and, although its overall indirect uptake may well be reinforced, this reinforcement is highly selective. For instance, local forms of evidence by proxy tend to prioritize certain clinical variants, patient populations, and elements of the patient journey at the expense of others. Reduction in uncertainty, advocated by some proponents of evidence-informed decision making (Cairney, Oliver, and Wellstead 2016) , tends to be achieved here through treating different practical recommendations as "equal" regardless of the "strength" of their underlying scientific base. As the original signal from the research evidence becomes weakened while being transmitted along the chain of codified knowledge, uncertainty about effectiveness of certain methods of prevention and treatment could be lost in the operationalization of the rules of the local context.
Implications for the Enactment of Evidence-Based Policy and Practice
The functioning of the chain of codified knowledge relies on the input of several specialist and hybrid groups. This goes beyond previously described macro-level stratification between the selected elite of international experts responsible for the production of clinical guidelines and the rest of the profession (Dopson et al. 2003; Knaapen 2013; Timmermans and Kolker 2004) and emergence of "gray sciences," such as systematic reviewing or health economics (Ferlie and McGivern 2014) . In fact, institutionalization of evidence-based practice involves extending stratification toward the middle of the professional hierarchy as senior clinicians with specialist expertise in a certain area become instrumental for the transformation of clinical guidelines into organizational policies and procedures. It is also accompanied by the growing involvement of groups whose main area of expertise is the implementation of codified knowledge through evidence retrieval (librarians), collection and analysis of local data (quality improvement specialists and data analysts), formal education (clinical educators), and supportive facilitation (designated facilitators).
While it has been suggested that evidence-based health care represents "the displacement of trust in experts by trust in processes, procedures and statistical measurement" (Madden 2012 (Madden , 2050 , our findings show that "trust in experts" is still apparent in the implementation of evidence-based practice, even though its basis might now be shifting from reliance on local experts' clinical judgment to faith in their ability to retrieve, appraise, synthesize, translate, and apply research evidence. Furthermore, although the evidence-based model, because of its emphasis on procedural transparency, does not in principle preclude the scrutiny of the elites involved in the process of evidence production by the "rankand-file" clinicians (Knaapen 2013) , we found few examples where the chain of codified knowledge was questioned by the frontline or middle management. This may be partly explained by the fact that education, coaching, and facilitation related to the organizational implementation of evidence-based practice tend to focus on clinical issues and/or on the application of the ready-to-use forms of codified knowledge rather than on developing "functional competencies," or skills related to evidence searching and critical appraisal (Rousseau and Gunia 2016, 673) .
Given these developments, it should come as no surprise that frontline clinical staff increasingly rely on simplified and unambiguous evidence by proxy created and/or translated by organizational experts. This reliance, however, makes us question the extent to which the institutionalization of evidence-based practice described in this article retains the "conscientious. . . and judicious" approach to evidence use historically seen as a fundamental feature of evidence-based health care (Sackett et al. 1996) . Interpreted in this light, our findings concur with previous observations that results-based reforms tend to marginalize the processes of doubleloop organizational learning (Kislov, Humphreys, and Harvey 2017; Moynihan 2005; Moynihan and Landuyt 2009) , particularly for frontline practitioners.
At the same time, our findings contribute to the broader debate about the use of information in organizations (Moynihan and Lavertu 2012; Moynihan and Pandey 2010) by highlighting that the chain of codified knowledge may offer some opportunities for double-loop learning to an organization as whole. First, in a chain whose components are well aligned, evidence-based policies and standards may provide much-needed focus for meaningful prioritization and use of the locally collected performance data. Second, dependence of the chain of codified knowledge on local data analysis and quality improvement implies organizational investment in analytic capacity, thus increasing the chances that locally collected data will be analyzed and applied in practice (Allard et al. 2018) . Finally, there is some evidence of codification and application of organizational learning routines that not only specify how relevant processes and outcomes should be measured and benchmarked but also provide mechanisms for questioning and altering broader organizational practices (Berta et al. 2015) .
The Influence of Macro-Level Context on the Chain of Codified Knowledge
Our findings reveal how the organizational enactment of evidencebased practice in general, and the dynamics of knowledge codification in particular, are affected by macro-level context. First, the uptake of evidence by proxy is likely to be more prominent in countries such as Australia and the United Kingdom whose public sectors have historically been more engaged with the New Public Management logics of standardization and performance measurement than in countries such as Sweden that display many features of New Public Management but do not belong to the "core" New Public Management group (Ferlie et al. 2016 ).
Interestingly, the development of bottom-up elements in the chain of codified knowledge seems to be mostly affected by organizational factors (with the uptake of the quality improvement methodology exercising a positive influence) and the characteristics of the local health care system in which the organization is embedded (with structural complexity exercising a negative influence) rather than by the national uptake of the New Public Management agenda. This is apparent in the U.K. case, in which a significant degree of topdown (and largely centrally driven) codification and standardization coexists with the (local) culture of bottom-up improvement, thus suggesting that structural and cultural approaches to learning can be fruitfully deployed by the same organization (Moynihan and Landuyt 2009 ).
In addition, the preferred forms of codified knowledge and methods of its implementation may be predetermined by the unique features of historical and technological context. The sophisticated system of designated facilitator roles in Canada, for example, could be the direct consequence of the pioneering role of Canadian health services researchers in working with policy makers to develop and embed the techniques and practices of knowledge mobilization (Cooper and Levin 2010) . Similarly, the widespread use of National Quality Registries as evidence by proxy in Sweden can be explained by the unique and long history of governmental support for this "meta-intervention," which is seen as vital for facilitating evidencebased practice (Eldh et al. 2015; Fredriksson et al. 2014) . It is also enabled by technological advances, such as the ability to directly extract data from electronic health records and link individual patient data across different registries through the system of personal identification numbers assigned to all permanent residents of Sweden (Feltelius et al. 2017) .
Conclusion
By describing the composition and role of evidence by proxy in the chain of codified knowledge, exploring its effects on the organizational enactment of evidence-based practice, and highlighting the similarities and differences across four countries, this study has addressed the call to "produce a more complex understanding of the knowledge mechanics" of evidence-based practice across different health care systems (Mykhalovskiy and Weir 2004, 1062) . Our analysis is likely to be applicable to a range of public sector arenas in which the evidence-based policy and practice paradigm has become relatively "settled" (Head 2016, 475 ) but which are characterized by relative lack of power in their respective social fields and by the relative scarcity of large-scale experimentbased research compared with medicine.
The tendencies described in the article reveal dual effects of codification on evidence-based practice. On the one hand, the legitimization and mobilization of contextual and local knowledge counterbalance the "dogmatic authoritarianism" apparent in the more restrictive interpretations of the evidence-based paradigm (Fava 2017) , helping to supplement and contextualize efficacy findings (Crowley and Scott 2017) . The chain of codified knowledge brings the evidence-based movement closer to addressing the implementation gap it faces (Dopson et al. 2003 ) and can enable bottom-up knowledge flows through incorporating clinical audit and quality improvement underpinned by the meaningful analysis of locally collected performance data.
On the other hand, these developments may be achieved through a dilution of the initial scientific evidence base, excessive formalization, and detachment of frontline practitioners from the fundamental competencies of evidence-based practice. There is a risk that overreliance of frontline staff on simplified evidence by proxy might undermine their ability to conscientiously combine the best research evidence with clinical expertise and patient values. Should these tendencies continue, health-care organizations may end up turning into "machine bureaucracies" that operate on an incomplete knowledge base, integrate knowledge only at the top of the hierarchy, and learn predominantly through the slow process of formalization (Lam 2000) .
This study is not without limitations. Informed by interviews and documentary data, our analysis has focused on the organizational discourses and routines related to the local enactment of evidencebased policies within organizations rather than the actual practices of individual clinicians providing evidence-based care. Although both nurse managers and facilitators interviewed for this study were strongly connected to clinical practice by directly managing frontline staff and/or retaining a significant hands-on clinical role themselves, our conclusions are limited by the lack of observational data. We are also conscious that our four country cases rely on relatively small samples; therefore, the findings related to cross-country variability should be treated as exploratory until corroborated by further empirical evidence. Although our findings indicate the influence of deeply held beliefs on the perceptions about the credibility of evidence, an exploration of "irrational" shortcuts to evidence, such as emotions, gut feelings, and habits (Cairney, Oliver, and Wellstead 2016, 399) , is beyond the scope of this article.
Our findings suggest that there may be two generic archetypes in relation to the preferred ways of maintaining the chain of codified knowledge. The first archetype, represented by the Australian and U.K. cases, is characterized by the emphasis on the disciplinary power of standards and audit with less investment in the development of designated facilitator roles. Conversely, the second archetype, represented by Canada and Sweden, prioritizes the "soft power" of designated facilitator roles with less emphasis on performance standards. Inverse relationship between the reliance on standards and reliance on designated facilitator roles merits further investigation.
This study opens several other avenues for future research. The first is concerned with the vertical dimension in the chain of codified knowledge and could further explore the antecedents, mechanisms, and consequences of bidirectionality apparent in the integration of top-down and bottom-up knowledge flows. The second opportunity is to investigate the horizontal spread of different forms of evidence by proxy, contained in improvement methodologies, policy frameworks, and accreditation schemes across different organizations, sectors, and countries. Finally, as our findings indicate that enactment through codification may have dual effects on higher-order learning, it is imperative to enhance our understanding of how the learning potential inherent in the chain of codified knowledge could be maximized.
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